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;(57)Abstract: 

^PURPOSE: To obtain a protein hydrolyzate, having high contents of glutamic acid, alanine and glycine, excellent 
in tastiness under mild conditions and simultaneously solve problems of waste disposal, etc., by treating a 
keratin-containing protein with an enzyme according to a specific method. 

CONSTITUTION: A keratin-containing protein such as bird feather or animal hair is digested with a keratinase 
[preferably Bacillus.licheniformis PWD-1 (ATCC-53757)] and then digested with a carboxypeptidase and/or an 
aminopeptidase to afford the objective protein hydrolyzate. The keratinase is preferably made to react as a 0.1- 
10% enzymic solution at 37-45° C for 2-48hr. The carboxypeptidase or aminopeptidase or both in an amount of 
0.1-10% are preferably added to the reactional solution and allowed to react therewith at 37° C for 2-48hr. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



ittp://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAApMaqYODA406046871 P1 .htm 



2005/06/21 



» 



(19)B*S«IWr (J P) 02) & *t# I^F & ^ 



.(ll)*J»Fa5lB&S!#^ 

4fH§ I F6-46871 

(43)&§f!B ¥fiK 6^0994) 2 J322B 



(51)totCL» 
C 1 2 P 13/00 
13/04 
13/06 



wane* fTftrnw^ 

8931 -4B 
A 8931 -4B 
C 8931 -4B 
A 8931 -4B 
B 8931 -4B 



F I 



(21)tfjffi#^ 


ftH*F4-202685 


<70tfMA 


000000066 














(22)fcti®B 


¥^4^0992)7^29B 




5KS*<t>AES« 1 Tgl5# 1 






































(72)^|HJ^ 



























(54) [«3B0«R;] ^w<^«li*jM^a)»fiS 



(57) 



1 

[3H8H2 ] ^^^^--fe^ Bacillus licheniformis 
[0 0 0 1] 

* 9 Wi-T fcHT S . 

[0 0 0 2 ] 
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ftlJ»'Cftl*»«? , **5Cf!:«:J:a«l* ( 7 * If- 5 -AO 
<D|gg£^ (1^^4-3935^) % A^fc£©BHW*#IB 
«5cfc0^X^>CDffla (ttlW, «ftffc£l981*f5£ 
#,p.63) 3W06*irC»S. ®*#j(DS3j§£ (*J£Bg60- 
15382#> *\ ¥3ttS^®H£& (^1659-38804 
^) . rjtjR * K*aifflJiS» (^9361-48379^) KB* 

[0 00 3 ] -j&k * 7 > KIMkttiftD 9 * £ i b r 

ffttttiNDftfc. a, jtl ft, ». 

(A) cc-fe»j>, y;i/£5>K. :/a«j>#£<i***i 

(B.S.Harrap et.al., Biochem. J., 92 , 8 (1964)) , 
A*fc^Jl/^5>Bt. -feU >> T^~>#£<^gft 
(W.G.Crewtfcer et al., Biopolymers 4, 905(196 

6 )) s **rs/^^>. ^u*5>«. -fey 
w«^<**tirc»aci*«*D6tiri>a (i.j.o'dd 

rnell et al., Aust. J. Biol. Sci . , 15, 740 (196 

2)) . £«KKa>oT, *7^>©fflfiK«^ , J^>. * 

!/>, 75~>%m&Om^7$S&® : fo&4 0%* 

[0004] 
[«1] 
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[0005] cft£vicft%nxi<>6m<mwft<Dm& 

Hydrolyzed VeqetabTe Protein (fc{TWP) <t, 
Hydrolyzed Animal Protein (feJTHAP) 

[000 6] ia^r«Hf4©BiI**WJ8!l«:*fe^ 



99^WKftOSBSj£ («fBBIB51-708S2#) . ^-X* 

40 X-^fii-rSWttfiORStt («PBBIB62-151155 

¥2-295437-^) ft ifaW«ftStir^a. 
[0 00 7 ] 

BP 5. A*. fti^a«ft*ft 

-c»«r*ti«. jKJI«i©iftJ>*>linxBJ*»«:i:a«* 

50 [0 0 0 8] L^Lft«s6. *-5*>#W*;/r?*jttt 



5 

[0 00 9] -«KiBJo*»jBK: J: 0 HAP£f££t§£, 
Sffi&ffttloo'C, 1-2BHW>*>9* its, SNFraco 

rzsmomi mm) w^kj: 

r tt»)B <* ntc < t > £ c » 9 & £ «> 20 
[ooi i ] iy^r t *tt*-5^»T^* , ;tt©fi 

[0012] 

"C#>*h £/c, 'rv^'f— -^Bacillus lichenifonnis 
PHD-ld Or & 6 tft Ifi £ > 2 m\*ftt&ty)<DM 

mx$>z. 

[0013] *»wrfflc»6n*^^^>#w^>^^ 

[0 0 14] »CCC % *«Brffll>6*l«^9^-«* 

<W\ Bacillus licheniformisPWD-l«:J:0^?tx/c 
tr^f-i* — Bacillus licheniformis FWD-lte 

^s-zija^Jt'Hitt&O j.c.H.Shih ffcfie># 

mm®®m%m%$to'pj:*)¥£%Ltcm-c$>z> (c.M.win 

iams et al. f Appl. Environ. Microbiol . , 56,1509 (19 50 
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90)) . ^g&TT'CC^f^JVCfcr) (ATCC No. 5375 
7) , US Patent4, 908,220 Kltai8£ft-tO£o 
mmbXm%>Z%Mc$i&mm®<Dftf& (C.M.Williams 
et al.,J. Appl. Bacteriol., 67, 25(1989)) P % 7 
x1f-5-;WDfiWb$fil± (C.M.Willians et al . ,Roul 
try Science, 70, 85(1991)) <t ^o/c#F3£#&3*Vtl> 

[0015] xmitcm^htizxfrtf*^???-- 

* >^ ^ * -fe'Y ft 7> F IK<7) I im^O^JB** 
6«H^r 5 -'Bte 1 ffl-f ojlHi-r *x* v-<^ fe? 

(5636, &n a nXI£, 23, 524-530 (1976)) . * 

[0016] *»w«cRitosBiR©^s«. vcfomm 

[00 17] ^/c^(C»^if4©^7f>SW^ 

[0018] ftmixfc<o&mzmz\m®<D%\ttM% 

/c^tCSt L Bacillus licheniformis FWD-l&C<fc9£g 
5 n /c <r v ? * - V £ 0 . 1- 10% OB *«S i 0 X 2 - 48 

B#ra, 3rc^4s m cxfmbmfc2#z. com, mm® 



7 

/Bt^Ko.i-ijo%?£Jjnu 2-48fi#ra. 3rcrcfi»l/ 

<U> 0 KTiftKfeot, Bacillus lichenifonnis 
[0019] 

[MM] 10 

[0 02 0 ] < 1 . Bacillus lichenifonnis FW 

d-i**<d v * + - wmwfc >Tv* >#?T*Xig 

(ttftrV^-^A 0.05%, HittYVVJ* 0.05%. 
y>at*5R— fcytfAO.OSK »J>S1»^A0. 
04%, ttffcvy*V>A 0.01%, gF^X + X 0.01* 7 x 

tf-S-jb ix *55 l.S»"C**3*fc Bacillus lie 
heniformis PWD-ltt£ *7*>SW«tPSlfi <*6ftT 
>-fc^A 0.05%, feffc^hy^A 0.05%, y>tt*£ 

n^y^Ao.03%, y>Btr**#y>Ao.o4K mt~? 

Zf^i/^J* 0.01% H^X^X 0.01* 7* If- 5 -ib 20 
1%) «Cjg«U SP7 7X3tpH 7.5, 50'CtCr24B# 

[0021] *igmx'fflc%m±mfrwxr<DifWxtr 

[002 2 ] i.56KS«f : «WI«iM (200m 

[002 3 ] 2.®W:|^T, tt»*d>S© (10ml) © 
20mM Tris-HC13»«jK (pH 7.8) l5M»««fc 30 

Tjgff£fTofc 0 a«ftt*»T, S»?SiR©ft200«« 

©liaBR* 403X81 (2hrX2, 14hr, 2hr) UTtTofc. 
[0024] 3.Bf-f : DEAE sephadex A- 

25 *m> SIM 

r*&SLfc. -T&tofe. Rf4 (13ml) COfi5ml CD DEAE s 
ephadex A-25 *ftT«9>o < 0 mWb 

/C 0 *fcl*DEAE Mem-Sep ( 5 U *TttR) JC»9iIU* 

fc. t©*S«. SBSfttc«feorc^c504*s«ieccfto 40 
fc. 

[002 5] 4.H8l?ffi4)g& : DEAEMStg, WH- (17m 
1) ^sephadex G-25<D#^A (PD-10) (7 7^7'>7L 
KBttR) 7|5|CC»Wr 20mM 7^ h »;^A-'j 

>$^iffi® (pH 6.2) ttOSaft*Ro/c. 

[002 6] 5-»-f*>3Hft: 3 6KC<Dt*ft*Sep-Pa 
k Accell CM ( S U sKTttM) **t^«CM Mem-Sep ( 5 

y#TttR) <tFPLC£ffll>/dM*>S^*a^h^ 
7 -CCtfO/c. pH 6.2 (O 20mM * h y £ A-»J >M 
«ffi«T*7A4ift»Ufcf& igfctiteSep-Pak Accell C 50 
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MC» pH6.2 20rrM ^ £ >j * A-'J >Stt»jR 20mWaC 
1, pH 6.8 20mM ± h y $ A-'j >^gfffi$ 20mM NaC 
1, pH 6.8 20mM * h 'J -5 A-'J >g&&Sj$ 200mM NaC 
\ pH6.8 2QnM * V y ^A-'J >®ffi'«ffi 1M NaClt?g 

hTpH 6.8 20n*tf- V y "5 A-y >f6»««0l^«K* 

ttteSep-Pak Accell (M&fflltfc£*pH 6.8 20mM t b 
y^A-'J >KJ&8S?8200irtM NaCl, *jJ:tfpH 6.8 20mM 

* h y £ A-y >gtfiffi& in NaaB»«:«fflsn. cm 

MaB-S€p*ffl^/c«^r«. Ba»y7^x>hrpH 6.8 
20nMf h y ^7 A-y >WI»«iS©l^i*ft# 20mM ^68 
0nM©HK:»Hl 3 n/c 0 SD5-# VT9 ] ) )IT ^ K 

SBJc«i«:<J:0««S*«BB*ff-3ftiS*. #T«#J30,o 
(XXDttBtci*©^>K^lftfflSn^. C 

[0 0 2 7 ] B^rgffiiSW^^^^> (W, ft* 

* % ICN BICMEDICALS , INC.) , $>2>Mt%m> 

a**. ^6iE{t^) «ft20ragCC*fLr#BSRK 
f*jg«Unl«:JDA, 37°C, ^130rpmrlii 5 0/c„ 
JRS^SlinltC^tlSBW^^^'^HOWttBio r 
adtt^df hfc£c>'Warburg6©;fr& 
(A.Warburq et.al . .Biochem.Z. ,310,384(1941)) tC<fc 

(0.UWTCA, 0.22M CH3C00Na, 0.33M CH3C00H) ^JJUA 

* > ^ ^ fn^t at s ti * ) ' . i5^rHi^ar as u /c»i 

S.OOOrpnu !Q^'C^lt*fTC»ttai*l»*U^ ±» 
©275rmK:*JW-5iBBfett*»J3EL//c. C0275nm<D®iR« 

j^i^(C**ftr(r^^^>^^»ln^0©iR^ 
*#*^'<**»««ttil/fc (A, 7J /mq) o «±, C 

[0 02 8 ] W£haXtj& (B. Haqihara, H. Ma 

tubara, M. Nakai , and K. Okunuki , J. Biochem. , 45, 

(3), 185 (1958)) «, 7*Df 7— tf©»»flSttO«E 

X£ftfc6<DT&&#, 
C©*ffi-Ctt*Hf-/>3WS»iLrfflC>6ftS. CCD^ 
ffi{C<tr>rfc. *B*©»JSBStt*aSSO/c (Caseinol 
ytic act.(U/mq/min)) « 

[0 029] ±IB2affiO^SCCj:oriJ^0/c§fflK 

[0 030] 
[*2] 
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[0 0 3 1 ] <H5fe#J2. Bacillus licheniformis FWD 
-1**<D* ? * * - *£<mmt¥fflm!RO*8& > Baci 
llus lichenifonnis FfD-lA^O^y^t-^omMit 

*) »JBiStt©fFffi». HWI l cor£»JS 

ffiAEMKCfr-^fc. 40 
[0 03 3] Bacillus lichenifonnis Rrt/D-l£3fc<D* 5 

JUT 5 FKfittMft <i0-20%y^*> : S£-tt^ 

HA «*) SDS-PAGE^U- HO/20) CCr&ttLfcfi30 
tfg©fMJBW*£>'*yM*PVDFB (BIO-RACtt) (t$K 

0 0 0) SrWOttiU ^PfO^^r^ (ABtfU 
30A) (ctrs^ S^Mffll 1 0 /c 0 50 



[0 0 3 4] MiSpH©MSWSpH©«aSiR*. SStCC^ 



^?gg0.025mq/ml) ?fo/c. $J®I£^© y 7 7 *H 
1 , ^2tC^To 

[0035] w-MumommtrnmimiA^mcr: 

0 . 02 5mq/ml ) S«J5£fifi-Cf T r> fc 0 

[0 0 3 6] pti^HPXNHR <fHR*»<*«So. 
2mq/ml) SSMJEpHriBH U 4 B C % iKffil -f > * * ~ 

hL/Co pH8.ao««iK+r}Stttl([SffiA(cai 

[0 0 3 7 ] fiK$SttttpH8.0©iB««[*<DB*JSiS 

MlL Stt»J5£ffiACc!8i;r *«tt0.025m 
q/ml) r£f$£$iJ£L/c 0 i9J®BSOy^7«rEI7 . 08 
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11 12 
tc^-T 0 * *iggO. 02 5mq/ml ), rSte* W5E U fc. 8W®S«0 9 

[0 0 3 8] <D«#£5EttttpH6.0, 4"CrBJR 77^09 

(^>^^a^«»*ro.ling/hil I ffl»SR-C0.2mq [0 03 9 ] 

/mi) »«BeiK:agtt«!esAK:»cr <* * [»3] 

Bacillus licheniforois PWD-1 IC J: S 4 8 * *l it >r y 9 + - -b" 



MigpH 

Mass 



8. 5 
d5"C 

pH5. 0-12. 0080%) 



8. 5-9. 0 
45*C 

pH5. 2-13. 0O80K) 
K3c£tt <50%&?£) 60^(03+), 53*C(Ca-) SQ-C (Ca+, -) 

&f£(pH6. 0)##t* 3 B P^-C 13%^fS 3aBflT53**ffi 

5}^t » soooocy ct s us) 



[0 04 0 ] <^J5fe#l3. Bacillus licheniformis FWD 
-l£ * 5 * * - -fe'O^jSSffittflDttS > 6 « 

[ 0 0 4 l J sr. l r&^fc#ffifcfiEoT8I» 

LfcBacillus licheniformis FWD-lft*©^ 7^^—12 
iSSSOS^ CarlsberqC^yvft), 
/</*-f >(S/yvtt) t Clostridium 3^* — 

Hf KtftBfcttlicf*)) (coi>T*5*>i:**-f >fc*t 



30 



[0 04 2 ] -eti*ti©»*B£tt«B*Hl£J:»©275n 

t\X\**Z>tMz-t>t\2>. ^Cl>"C. Carlsbe 
rqO * -fe* > *C*tT £ * 7 * > W#«flB©Stt# 



[ 0 0 4 3 J 
[*4] 
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Clostr id i um 
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0. 18 


7" of**-* K 
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0. 16 



[0 04 4] ««y-7*>£W*>^*»C*f 30 [0 04 6 ] *S**Jttfrr&fctf>K, &7S^COl> 

r*y7^^-^osa**f6B*iJt«-rs*ffi*«T r^pf-r—t? not $yK#ffffi±©it*£^/c 0 m 

<D<£5CctTofc 0 10-1 2 te*<DtS**SVT. C©*S*J:f5*y7^^ 

[0 045] ^7f>^W^>^Iilt 4 S*. A -^tt^y^^>CC»T^»»88*«fl&B3Rii:b^r9 

«£«JRU Ctlhitifil>-Ctr~r?+-V s [ 0 0 4 7 ] <JHM<4. y***— WCfc&S*©^ 

■if, Carlsberg, 7*Pf -£ft^ )B>^lfi«rtty7^^-^*ffll^c^©»)» ; &i8 

(Wlirje^JSrttfcaeor, Bacillus licheniforrois -fe'&ilgjfefll 1 r^/c^ffiCC^oT, Bacillus 11 cheni 

F¥D-lK<fc0«S?Ofcfc©r*0 % l^*- WiT'l* fonnis PWD-lCC«fcOIBI!Lfcfe©"C*S. £fc. ^7'? 

*6BSUfcfeO-C*4 ( «FH¥ 3-224465^ ) . £©B yvttortJWf+S/^y* *Y*JHt>fc. 36CCJ± 

1f^-5>f^> Carlsberq, protease NtepH8. a X tc 0 

^^^-42ttpKL0.5r«ffl«:tfo/c. £/c, SftSOmqK: [0 04 8] £1*, 3M^*^3*rft»bfc©5l20 

q/2ml v Carlsberq 0.0025mp/2ml. pnotea mq (CftU Bacillus licheniformis FWD-ltCcfc 

se N O.050mq/2ml, <£ £#£CCi$lO/c*;-tz -f > *l/c^7 ^--feflOO/u q (45Unit/min) . J/^tt©^ 

«ri^n^5 Uhit/rainfl!>a**«I)nL/c. B?3R ^-f > (^WfS*) 100/zq (90Unit/min) (DUfft 

ftffl±»42(KBM (£»*JB&> *CT>^I/*110 o C, 3^*2ml©»a**2«FHI. 37 - C"Cti^ OSJSS^S. 
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it) foZWZistfvftCDtifrTrilri/^???-' t?Y (A 
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B$HL 37'Cr^LSlS^WCo 4mKDHJ?Pnatffi 
(0.HM TCA, 0.22M CH3C00Na> 0.33M CH3COOH) £ 
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[0050] ^7^t- vmwmv&mmmittb^z 

^y-^i(Dl^«<J;0f*S7^^^77 30 
[0 05 1 ] 

[0 1 ] »pHT»B!lB*©?Stt«:»I3£Lfcfc©-C*S. 



[B3] SilSrtSIJBlRcr)rgtt^aij^bfcfc©r* 
[04] SSgrffiB^ (KSitWft) <Dr£14£Sffib 

[0 5] SpHr^a©«l^*©?Stt*«l3EO^«>© 
-C**. ln^{b//;US'$A©WjtefcJt«Lfc. &&r£ 

[06] spHrfisgaofiBSR (SK«t*») (Dim* 

[07] Sfflar«#ao«»B*©Jitt*«IS L fc fe 

[0 8] sjafir«»a<oiiB* (s6sasR«j) £>r£tt 

«bfc. *4>Sf4oKi^*iooiur*H*fJ:b«raL 

/Co 

[09] B3R»«©»?¥tt*JStt*aor*fc^^7r 
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[01 0 ] te\ t^7^$/> 

D) . 

s -fe ! ;> 
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i -{ya^^> 
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1 0 
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H tXfi/> 
r 7;U^> 

[ill] fr^**— £ x^X£--fe\ 
Carlsbero^ft^ft-C^*> <^fl, *ffiffl 

[^12] fr***— If. x^X#--fe\ i^^"7^^> 
Carlsberp€-n^tirA*«JfiffiUfc±»©WlD*»» 

I^J#-5f : 1 
EW<DS3 : 21 

miom :7^s 
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